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INTRODUCTION

System Identification
This system design description (SDD) addresses the instrument air (IA) system of the spent nuclear fuel (SNF). This IA system provides instrument quality air to the Cold Vacuum Drying (CVD) Facility. The IA system is a general service system that supports the operation of the heating, ventilation, and air conditioning (HVAC) system, the process equipment skids, and process instruments in the CVD Facility. Figure 1-1 shows the physical location of the 1A system in the CVD Facility.
Limitations of This SDD
This SDD is developed in accordance with the following documents and noted revisions: The CVD design authority (DA) assigned to the IA system is responsible for the accuracy and technical content of this SDD. Any questions on the system or content of this document shall be resolved through the DA. 
Acronyms
GENERAL OVERVIEW
This section provides a general overview of the I A system. Section 2.1 describes the system functions. Section 2.2 states the IA system classification and Section 2.3 outlines the basic operation of the IA.
System Functions
Normal Process Functions
The I A system is used to produce and distribute compressed instrument quality air throughout the CVD Facility. The I A system provides the I A used in the process, HVAC, and HVAC instruments. The I A system provides the process skids with air to aid in the purging of the annulus of the transport cask. The IA system provides air for the solenoid-operated valves and damper position controls for isolation, volume, and backdraft in the HVAC system. The 1A system provides air for monitoring and control of the HVAC system, process instruments, gasoperated valves, and solenoid-operated instruments. The I A system also delivers air for operating hand tools in each of the active process bays.
Safety Functions
The compressed air system is analyzed in HNF-3553, Chapter B3.0, to perform the following safety functions to mitigate safety-significant consequences from the bounding accident scenarios.
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Provide a safety-significant function of being capable of re-opening the fail-closed process hood isolation dampers when the general supply/exhaust HVAC system is not operable and the hood exhaust fans are re-started under standby power. The system's operation supports mitigation of potential radioactive releases from the CVD Facility after the gaseous release, multi-canister overpack (MCO) external hydrogen explosion, internal hydrogen explosion, thermal runaway reaction, and MCO over pressurization accidents. This requirement to demonstrate HVAC confinement functions for the active process bays and each design basis analysis (DBA) is summarized in Table B4 -8.
System Classification
The IA system is designated as general service.
Basic Operational Overview
This section briefly describes how the I A system operates. SNF-3066 Rev. 1
Basic Design Overview
The IA system is operating continuously and provides four hours of compressed air supply in the event of compressor downtime. The IA system consists of the following:
A duplex, two-stage, piston-type compressors (CA-CMP-5019) A 250-gal receiver tank (CA-TK-5019) A pressure control valve (PCV-5006) A mechanical refrigerated compressed air dryer (CA-DRY-5020) A desiccant compressed air dryer (CA-DRY-5021) that consists of two desiccant beds A safety relief valve (SRV-5007) A low pressure alarm (PAL-5008) A particulate pre-filter (CA-F-5022) A coalescing filter (CA-F-5023) A particulate after-filter (CA-F-5024) An alarm pre-filter (CA-F-5028) Associated distribution piping and valves
The IA is routed from room 120 to the active process bays through a distribution system with valves and quick-connect connectors.
Basic Operational Overview
The IA system is used to produce and distribute compressed instrument quality air throughout the CVD Facility. The IA system supports the operation of the HVAC system, the process equipment skid, and process instruments in the CVD Facility. The IA system provides the process equipment skid with air to aid in purging the area between the MCO and the transport cask.
How the system meets the requirement: Before routing the IA to the active process bays, the IA undergoes additional drying and oil removing. The oil concentration is not more than I O part per million (ppm). At this concentration, the IA is said to be oil free and it is achieved via a series of filters. The drying is achieved via automated regenerative desiccant beds. The IA system is capable of supplying dry and oil free compressed air at 100 psig with a maximum dew point of 43°C (-45'F) that exceeds the requirement.
Requirement:
Piping is designed and constructed in accordance with ASME B31.9 (facility) or ASME B3 1.3 (process skids).
Basis: HNF-SD-SNF-DRD-002, Section 6.6.4.7e. Piping systems need to meet the corresponding ASME code.
How the system meets the requirement: Piping is designed and constructed in accordance with ASME B3 1.9 in the facility and ASME B31.3 on the process skids Requirement: Compressed air system maintenance activities or failure of one compressed air system component cannot preclude the CVD operation.
Basis: HNF-SD-SNF-DRD-002, Section 6.6.4.7f. A failure of a general service component cannot be allowed to stop operation of the CVD Facility.
How the system meets the requirement: The IA system delivers four hours of compressed air during maintenance or failure situations. The IA system is equipped with redundant compressors.
Compressed air and IA are provided to each active process bay to operate pneumatic tools, cask trailer leveling devices, and air-operated valves.
Basis: HNF-SD-SNF-DRD-002, Section 6.6.4.7f. The IA system is the only system that can provide air to the required elements in each process bay.
How the system meets the requirement: The 1A system is designed to deliver IA to each active process bay to operate the required equipment.
.
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Safety Requirements
Safety Class Requirements
There are no safety class requirements for the IA system. There are safety-class IA filters that are included as part of the VPS and SCHe system and are discussed in SDD-3062 and SDD-3068 respectively.
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Safety Significant Requirements
There are no safety significant requirements for the IA system. The safety significant source of compressed air used for isolation damper is included as part of the HVAC system and is discussed in SDD-3081.
Other Safety Requirements
There are no other safety requirements for the IA system.
Environmental Requirements.
There are no environmental requirements for the IA system 3.1.1.4 Mission-Critical Requirements.
There are no mission-critical requirements for the IA system.
3.1.1.5 General Requirements.
Subsystem and Major Components
The IA system consists of compressors, tanks, dryers, filters, valves, instrumentation, and piping that route the IA to the process equipment and instrumentation for the operation of the CVD Facility.
Boundaries and Interfaces
The 1A system interfaces with a number of different components throughout the CVD Facility, but has no interface or boundary requirements identified. 
Codes, Standards, and Regulations
Code of Federal Regulations (CFR)
Operability
Portions of the compressed aidinstrument air system provide an independent air supply for each process hood isolation damper. Each of the system functional requirements is discussed below.
National Fire Protection Association (NFPA)
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Operating Capacity. Under normal operation, the compressed air systems in each active bay will receive air from the instrument air system at a pressure of 100 lb/in2 gauge. Design of the compressed air system is based on the air tanks having minimum capacity of 8.3 gal at a pressure of 1001b/in2 gauge to support isolation damper operation in a loss ofpower situation. Double check valves are installed on the inlet air supply line to the compressed air tanks to provide system isolation from general service portions of the system. This air supply capability will provide a pressure of 200 lb/in2 gauge. The normal operating pressure of 100lb/inZ gauge provides sufficient air volume in the reservoir to complete four actuations of the isolation damper. Double check valves prevent loss of air to possible line breaks in the general service portions of the I A system and local air pressure indication is provided for the operator to monitor the tank pressure in each active bay.
On loss of power, the solenoid valve will block flow of air to the actuator for the process hood isolation damper and the damper will close. When standby power is activated, the solenoid valve is energized and will reopen and air from the in-line safety significant compressed air reservoir will flow to the actuator to open the damper as required. The general service compressed air/instrument air system normally maintains pressure in the reservoirs. The reservoirs are isolated form the instrument air system by safety-significant check valves when process upsets occur, which result in loss of instrument air including loss of power. Periodic monitoring of the pressure in the tanks by the operators ensures capability for functional operation of the dampers upon loss of power.
Special Requirements
Radiation and Other Hazards
There are no radiation and other hazards requirements for the IA system.
3.2.2
There are no ALARA requirements for the IA system.
Nuclear Criticality Safety
Criticality control is not required for the IA system.
Industrial Hazards
There are no industrial hazard requirements for the IA system.
Operating Environment and Natural Phenomena
The IA system is capable of operating in typical environmental conditions; there are no extraordinary design requirements for operating environment or natural phenomena conditions for the IA system.
As Low As Reasonably Achievable (ALARA)
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Human Interface Requirements
The IA system operates in an automatic mode. Human interface is limited, but may include activation of the system, periodic surveillance, and maintenance functions.
Specific Commitments
The IA system is in compliance with the Hunford Federal Facility Agreement and Consent Order (Ecology et al. 1994) , and with applicable federal, state, and local laws, and American Indian treaty rights.
Engineering Disciplinary Requirements
Civil and Structural
All IA process equipment vessels and tanks are designed and fabricated in accordance with
Boiler and Pressure Vessel Code (ASME 1995), Section VIII, ''Rules for Construction of Pressure Vessels," Division 1, and Heat Exchangers Mechanical Standards (Tank Equipment Manufactures Association 1992).
Mechanical and Materials
All IA process equipment piping and valves are designed and fabricated in accordance with ANSWASME B3 1.9, Process Piping Code, and ANWASME B16 Standards series, Fittings, Flanges, and Valves (see Section 3.1.1.4).
Chemical and Process
There are no chemical and process requirements for this system.
Electrical Power
The electrical power supply provides normal and standby power for the IA system to operate. This system is described in SDD SNF-3075.
Instrumentation and Control
Although not required for operation, the Monitoring and Control System (MCS) provides alarm functions at several locations on the IA system. 
Requirement: Local electronic transmitters (for remote indication) include local indication whenever practical.
Basis: HNF-SD-SNF-DRD-002, Section 6.1.1.3a. Good engineering practice
How the system meets the requirement: Local transmitters are provided whenever practical to include local indication in construction of the IA system.
Requirement:
A local control station is provided for major electrical equipment. A switch is provided to allow for Hand (local on), OFF, and Remote (from MCS).
Basis: HNF-SD-SNF-DRD-002, Section 6.1.1.3b. Good engineering practice.
How the system meets the requirement: A local control station is provided for major electrical equipment in construction of the IA system.
Requirement: Engineering units are used wherever possible. The use of a zero to 100 percent range indication is avoided. The range of equipment covers the expected normal range and upset, emergency, and faulted ranges if the instrument is used under these conditions. 2.
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Basis: "F-SD-SNF-DRD-002, Section 6.1.1.3~. Good engineering practice.
How the system meets the requirement: Instrumentation and control units use engineering units if possible as required in the construction specifications.
Requirement:
Where possible, instruments are capable of calibration without the need to open fluid boundary. The use of wells, isolation valves, and test ports are used whenever possible.
Basis: "F-SD-SNF-DRD-002, Section 6.1.1.3d. Good engineering practice.
How the system meets the requirement: Instruments that are capable of calibration without opening the fluid boundary are used wherever possible in construction of the IA system.
Panel design considers the likelihood of surface radioactive contamination and water sprays. Panels larger than eight inches long and eight inches high use hinged door covers. For all instrument racks, the access doors are removable.
Basis: HNF-SD-SNF-DRD-002, Section 6.1.1.3e. Good engineering practice.
How the system meets the requirement: Panel are designed and constructed according to required construction specifications.
4.
5.
6.
Requirement: The use of hardwired interlocks is appropriate to the condition being protected against. For the most part, MCS interlocks are used (software interlocks); however, for the protection of personnel or equipment that could sustain significant damage, hard interlocks are used.
Basis: HNF-SD-SNF-DRD-002, Section 6.1.1.3g. Good engineering practice.
How the system meets the requirement: Hard interlocks are used according to the appropriate condition being protected against as required in the construction specifications.
Requirement: Standardization of the selection of instrumentation and control equipment is critical to maintenance and cost-effectiveness. All common items within the CVD Facility are of the same make and model whenever possible.
Basis: HNF-SD-SNF-DRD-002, Section 6.1.1.3h. Good engineering practice
How the system meets the requirement: Instrumentation and control equipment are selected to ensure that common items are of the same make and model.
Requirement: "Emergency off' buttons are mushroom-type switches. "Emergency off' buttons are implemented where required based on the impact to personnel and equipment.
Basis: HNF-SD-SNF-DRD-002, Section 6.1.1.3i. Good engineering practice.
How the system meets the requirement: "Emergency off' buttons are provided where personnel and equipment may be impacted.
7.
8.
Computer Hardware and Software
General service computer hardware and software are covered under the SDD and the computer software design description for the MCS (SNF-3090).
Fire Protection
There are no fire protection requirements for this system.
Testing And Maintenance Requirements
Testability
Testing features are designed to implement testing requirements. System design incorporates features for verifying system operability.
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3.4.2
The following assumptions associated with the compressed air system require technical safety requirements (TSRs) to ensure performance of the safety function.
0
Technical Safety Requirement Required Surveillances
The compressed air system in each active bay must be functional whenever the process bay local HVAC exhaust and process vent system is operating in that bay.
Leak tightness of the compressed air system piping, tank and check valve components is verified on an appropriate schedule to ensure operation if there is loss of instrument air e supply.
e e
Compressed air system tank gauges are calibrated on an appropriate schedule.
Operators periodically verify tank pressure is above 90 Ibiin' gauge pressure by observing the reservoir pressure gauges according to procedure.
Operators periodically verify tank pressure by observing the reservoir pressure gauges hourly, any time the local exhaust is operating on standby power.
3.4.3
Functional performance criteria are tested periodically to ensure operability of systems and components. All testing is performed between MCO processing cycles to the maximum extent possible and has minimal impact on processing availability.
System operability is verified by surveillance of the system's operability status and component states (e.g., valve position, supply pressure, system alarms) before enabling the system for each MCO process cycle. The system requires additional periodic surveillance if it is required to be operational for an extended period beyond one normal processing cycle.
The IA system has sufficient testability designed into it to permit the periodic measurement and calibration of all setpoints and adjustments that affect the manner in which the IA performs. Periodic testing of IA structures, systems, and components (SSCs) is dictated by the requirements of the individual components according to the respective manufacturer's recommended schedule and practice.
3.4.4
Maintenance
The design of the system took in to account the short life cycle of the facility and was designed to minimize downtime caused by regularly scheduled maintenance activities. System maintenance activities are limited to maintenance caused by failures. System design incorporates features for ease of maintenance (e.g., sufficient working space around the component for repair or removal). To the maximum extent possible, the design allows major components and energy sources to be easily isolated to meet lock and tag requirements.
Non-Technical Safety Requirement Inspections and Testing
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Other Requirements
3.5.1
There are no special nuclear material protection requirements for this system.
Special Installation Requirements
There are no special installation requirements for this system.
3.5.3
The IA system stays on line during the life of the project, and no unique maintenance activities are required during the CVD Facility three-year operating period.
Quality Assurance
The IA system fabrication quality assurance/control program is based on the safety classification of the SSCs as detailed in the Safety Equipment List (HNF-SD-SNF-SEL-002) and the CVD Facility Master Equipment List (SNF-4148), and application of a graded approach as described in the Project Hanford Quality Assurance Program Description, HNF-MP-599.
Miscellaneous
A conceptual decontamination and decommissioning plan for the CVD facility, as identified in the guidelines of DOE-STD-3009-94, Preparation Guide for US.
Department of Energy
Nonreactor Nuclear Facility Safety Analysis Reports, is included in HNF-SD-SNF-SAR-002.
Security and Special Nuclear Material Protection
Reliability, Availability, and Preferred Failure Modes 3-1 1 SNF-3066 Rev. 1
SYSTEM DESCRIPTION
Configuration
Each process bay is serviced by the IA system. The IA system components are described in the following section.
Description of System, Subsystems, and Major Components
System Description
The instrument air system is used to provide and distribute quality air throughout the CVD facility. The compressed air system consists of duplex two-stage piston type compressors, a 250-gal receiver tank, pressure control valve, compressed air dryer, filters, and desiccant instrument air dryers. For normal operation the instrument air system provides compressed air at a pressure of 1001b/in2 gauge to the HVAC isolation dampers.
HVAC system isolation dampers fail closed if there is loss of electrical power. To ensure the process hood dampers on the active process bay local HVAC exhaust and process vent system are reopened when standby power is activated and the local exhaust fan restarts, a safetysignificant compressed air system is installed in each air line to each active process bay hood isolation damper. The safety significant portion of the compressed air system in each of these active process bay consists of an air tank, double check valves in the inlet air supply line to each compressed air tank, piping from the tank to the hood isolation damper actuator, and a pressure indicating gauge on the tank. Each compressed air tank reservoir has minimum capacity of 8.3 gal and is designed for a maximum pressure of 200 Ib/in2 gauge. The normal operating pressure of 1001b/in2 gauge provides sufficient air volume in the reservoir to complete four actuations of the isolation damper. Double check valves prevent loss of air to possible line breaks in the general service portions of the IA system and local air pressure indication is provided for the operator to monitor the tank pressure in each bay.
On loss of power, the solenoid valve will block back flow of air to the actuator for the process hood isolation damper and the damper will close. When standby power is activated, the solenoid valve is energized and will reopen, then the air from the in-line safety significant compressed air reservoir will flow to actuate the damper as required. The general service compressed aidinstrument air system normally maintains pressure in the reservoirs. The reservoirs are isolated from the instrument air system by safety-significant check valves when process upsets occur, which result in loss of instrument air including loss of power. Periodic monitoring of the pressure in the tanks by the operatoh ensures capability for functional operation of the dampers upon loss of power.
Compressor and Drying Systems
The major components shown in Figure 4 -1 are as follows.
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The two compressors (CA-CMP-5019) are two-stage, 1,020-rpm compressors with 7.5-hp, three-phase, 460-volt motors, each with a pressure switch set at 145 psig when on and 175 psig when off. The compressors are capable of delivering 25.1 scfm at 175 psig.
The tank (CA-TK-5019) is a 250-gal tank with a safety valve. The tank is designed and ASME code-stamped for 200 psig; the safety valve is set at 200 psig. The tank has a drain line that removes the condensate from the tank into a mobile drain device.
The compressed air dryer (CA-DRY-5020) uses mechanical refrigeration to dry compressed air to a pressure dew point at -35'F. The compressed air dryer is equipped with an automatic drain to discharge the condensate into a mobile drain device.
The particulate pre-filter (CA-F-5022) is used to filter out any dry solid particles that may have come from the compressors or the air dryer. The particulate pre-filter is placed before the coalescing filter to remove larger size dry particles into a mobile drain device.
The coalescing filter (CA-F-5023) is used to filter out any submicronic oil, water, and solid contaminants. The filter is designed to remove particles in the 0.3 to 0.6 micron range into a mobile drain device.
Pressure control valve PCV-5006 reduces the pressure to 100 psig. Pressure relief valve SRV-5007 is set at 125 psig Desiccant compressed air dryer CA-DRY-5021 consists of two desiccant beds for drying the compressed air to a 4 0°F dew point. The desiccant compressed air dryer is fully automatic and is equipped with a high-humidity alarm (XS-5009). The alarm will send a signal to the MCS if the humidity brings the dew point above -35°F.
The particulate after-filter (CA-F-5024) is another filter placed in the line to capture any solid contaminants introduced into the compressed air line by the desiccant air dryer into a mobile drain device.
Pressure transmitter PT-5008 and low pressure alarm PAL-5008 monitor the line pressure and provide an alarm to the MCS when the line pressure is too low. The low pressure alarm is set at 90 psig.
4.1.1.3
Distribution System
Figure 4-2 shows a layout of the distribution section of the IA system. The distribution system is made up of pressure control valves, check valves, isolation valves, and piping. The following paragraphs describe the fifth process bay distribution system. All active process bays have this same layout.
Line CA-001-GCS-1" delivers instrument quality air to isolation valve CA-V-501. The IA line then continues to check valve CA-CKV-501.
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SNF-3066 Rev. 1 The IA line comes through the tee and enters isolation valve CA-V-503. Line IA-501-GCS-1" leaves CA-V-503 and provides IA to the process equipment skid at 100 psig.
The distribution system provides IA to a few other systems. Line CA-001-GCS-1" provides air to isolation valve CA-V-004, which feeds line CA-009-GCS-%". Line CA-009-GCS-%" provides compressed air to HVAC isolation damper HVAC-DMP-8035 at 100 psig. Line CA-001-GCS-1" also provides IA to line CA-001-GCS-%" and to line CA-101-GCS-1". Line CA-001-GCS-%" flows through isolation valve CA-V-002 and into check valve CA-CKV-001. Out of CA-CKV-001, line IA-001-GCS-%"provides IA to room 132, process water conditioning skid, at 100 psig. Line CA-101-GCS-1" is fed from line CA-001-GCS-1" through isolation valve CA-V-101. Line CA-101-GCS-1" is capped after CA-V-101.
The following paragraphs describe the second process bay distribution system. All inactive process bays have the same layout. Though isolation valve CA-V-003, the distribution system provides compressed air to the mechanical room where the HVAC system is housed on the second floor. On the second floor, the compressed air is distributed to the HVAC system through line CA-002-GCS-1" and valves CA-V-005 through CA-V-011, The HVAC isolation dampers receive compressed air through lines CA-008-GCS-G', CA-007-GCS-%", CA-006-GCS-%", CA-005-GCS-%", CA-004-GCS-1", and CA-003-GCS-%" at 100 psig. Before the compressed air is sent to the HVAC controls and TV air on line IA-002-ST-%", it is reduced to 20 psig by the pressure control valve, PCV-5009.
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Boundaries and Interfaces
The IA system has three different interfaces within each active process bay. The IA system provides IA to the HVAC controls and supply dampers, and to the process equipment skid in each bay. The IA system also provides compressed air to the HVAC isolation dampers. The IA system interfaces with every air-operated valve in the CVD Facility. The HVAC system is described in SDD SNF-3081.
The IA system interfaces with the HVAC and other equipment outside of the process hays. The IA system provides compressed air to the HVAC isolation dampers (HVAC-DMP-8*01 and HVAC-DMP-8*03) in each process bay. IA interfaces with the temperature valves (TV-8*03) in each process bay. IA also interfaces with the process water conditioning skid in room 132, and interfaces with HVAC isolation damper (HVAC-DMP-8035). The following second floor mechanical room HVAC systems and temperature valves interface with the IA system: HVAC- 8017, 8001, 8202, 8015, 8016, 8018, 8302, 8019, 8402, 8046, 8048, 8026, 8028, 8060, and 8502, . The process water control system is described in SDD SNF-3082.
The IA system interfaces with the CVD electrical normal and standby power systems. All electrical equipment is hardwired. The electrical equipment for the IA includes compressors, the compressed air dryer, and desiccant compressed air dryers, which are wired to the CVD Facility electrical power. The electrical system is described in SDD SNF-3075.
The IA system has limited interface with the MCS. The 1A system provides low pressure and high humidity signals via the two alarms (PAL-5008 and XS-5009) to the MCS system. The MCS is described in SDD SNF-3090.
Physical Location and Layout
The IA system is located in the equipmentkompressor room 120. The IA system is bounded by the compressor air intakes located in the equipmentkompressor room 120 and the isolation valves before the interfaces with other systems. Refer to Figure 1 -1 for a reference to the location of the IA system within the CVD Facility.
Principles of Operation
The IA system runs continuously in an automatic mode and provides four hours of compressed air in the event of downtime. The IA system provides dry, filtered air at approximately 100 psig to operate pneumatic tools, cas!dMCO seal ring assembly, and the cask transporter air-ride suspension. The IA system also provides air to operate the automatic-spring-return gas-operated valves in the process and safety systems, to inflate the MCO shield-seal ring bladder, and to purge the casWMC0 annulus following completion of the CVD operation. The instrument air is provided at 20 psig to the HVAC system instruments. The IA system interfaces with several safety-class systems by providing pneumatic power to operate safety-class valves. These valves are designed to fail safe upon loss of air.
The compressor and air tank operate on a cyclic pattern. Only one compressor at a time is required to be operating to supply air to the CVD Facility. The compressor turns off and on according to the demand of IA. The air tank allows the IA system to supply air during high demand operations at the CVD Facility. The compressors keep the pressure in the air tank between 145 psig and 175 psig. The compressors will turn on when the tank pressure drops to 145 psig and turn off when the pressure reaches 175 psig. This operation ensures that air is available to the IA system at the proper pressure. The air tank is equipped with an automatic drain valve that drains the condensation from the air tank.
Compressed air dryer CA-DRY-5020 dries the compressed air to a dew point of -35°F. The compressed air dryer uses refrigeration cooling to condense entrained moisture out of the air stream. Warm saturated air enters the heat exchanger where it is cooled by refrigeration causing water vapor to condense. A centrifuge separator and automatic drain removes condensate. The condensate is automatically discharged through a mechanical float drain trap. The compressed air dryer also has a built-in oil and dirt filter to capture impurities.
The particulate prefilter and the coalescing filter operate to remove the dry solid particles, oil aerosols, and water that may contaminate the IA system. The coalescing filter is designed to remove submicronic oil, water, and solid contaminants from compressed air. These filters are equipped with automatic drains to allow the contaminants to drain from the system.
Compressed air then enters the desiccant compressed air dryer to remove the remaining moisture.
Compressed air enters the right desiccant tower through the inlet diverter valve and proceeds through the stainless steel diffuser screen. A few dehydration steps occur as the air flows over the desiccant bed. Initially, the lower portion of the bed removes gross amounts of water vapor. The process dew point begins to take form in the middle of the bed. The final dew point suppression occurs in the upper portion of the bed. The dehydrated compressed air then exits the bed through the diffuser screen into the outlet manifold. A percentage of the dry air is directed into the left desiccant bed for regeneration. The dry air purge enters the top of the left bed and flows down through the bed collecting moisture from the desiccant. The moisture is picked up by the air and exits to the atmosphere through a purge valve. Thc purge valve closes several seconds before the preset cycle inverts the beds and begins drying the process air in the left tower. The desiccant beds are equipped with a high humidity alarm that alerts the MCS if the humidity is above the preset condition.
The particulate after-filter is placed after the desiccant dryer to remove any solid contaminants that may have been introduced from the desiccant dryer. The filter is designed to remove all solid contaminants that remain to ensure instrument quality air.
System Reliability
The IA system is designed to operate continuously for the designed operational life of the facility (five years). The system is designed with a 250-gal air tank and redundant compressors. The IA system is designed to operate with only one compressor in service; the redundant compressor makes the system more reliable. The compressors, tank, filters, and dryers are located in equipment/compressor room 120 in the transfer corridor, isolated from personnel and equipment 4-7 SNF-3066 Rev. 1 traffic. The piping that runs into each bay is at least five feet from the process bay floor and located under the mezzanine. The IA system is designed with a four-hour air supply if both compressors require downtime. The standby power supply will provide standby power for 24 hours after normal power is lost 4.1.6 System Control Features 4.1.6.1
System Monitoring
The IA system contains two inputs to the MCS: a high humidity alarm (XS-5009) and a lowpressure alarm (PAL-5008). The MCS has no control functions of the IA system, only the monitoring of the two alarms (PAL-5008 and XS-5009).
Setpoints and Ranges
Nominal settings and system parameters for the IA system as based on initial design are as follows:
0
Compressor maximum operating pressure is 175 psig with an operating range of 145 psig to 175 psig.
Tank maximum pressure is 175 psig with an operating range of 145 psig to 175 psig.
Pressure control valve PCV-5006 is set at 100 psig, and PCV-5009, PCV-5010, PCV-5011, PCV-5012, and PCV-5013 are set at 20 psig.
Pressure relief valve SRV-5007 is set at 125 psig.
Compressed air dryer CA-DRY-5020 has a maximum operating pressure of 175 psig.
Desiccant compressed air dryer CA-DRY-5021 has a maximum operating pressure of 150 psig. 
Operations
The CVD Facility operation is a batch process. The IA operates in conjunction with all the interface systems described in Section 4. Test specifications will be developed to identify factory acceptance, construction acceptance, and pre-operational test procedures. Additional information relating to specifications and procedures will be added when available.
